This work shows the preliminary description of the origin of a sedimentary -exhalative outcrop 12
Introduction
values of these metals 7, and considering the large volumes of sedimentary deposits, hasmineralization, using instrumental and geochemical analysis, in samples taken in the site located 127 by the previous stages. 128
The prospecting methodology also provides guidelines to define regions with mining potential, 129 defining the following: The amount of mining horizons producers for each geological formation, 130
and if is always the same lithological unit or there are more, identification of lateral and vertical 131 changes in the horizons or formations of minerals found and their physical recognition, defining 132 the depth and thickness of producing horizons by lithology, and if they are lenses of sand or 133 sandstone, identifying if their geological -mining behavior is different; and finally defining if 134 stratigraphic and structural configuration of these horizons of minerals is of great interest. 135 136
Characterization of mineral 137
The characterization performed in this work was carried out to obtain accurate data of the 138 mineralogical phases present, for which was done an analysis of overall phases by thin polished 139 sections and X -ray Diffraction (XRD) to confirm the mineral phases present. 140 Also, the characterization studies were complemented by Scanning Electron Microscopy (SEM) 141 to evaluate the texture, particle size and morphology of the phases detected, in the same way the 142 X-ray mapping and EDS analysis helped us to determine punctual semi -quantitative 143 composition of some previous phases identified and their distribution in particular zones. Finally, 144 was conducted an analysis by ICP-MS, which gave the composition of whole rock and the 145 obtained results were compared with the distribution of elements according to the Clarke 1. 146 147
Results 148

Mining exploration to find the ore deposit 149
The most important of applying the methodology previously described, is that this was useful to 150 locate outcrops of sedimentary origin, which could be exhalative. All the raised and described 151 methodology generated satisfactory results, considering that all elements described in the method 152 were determined and thus the necessary clues that allowed to find the site of interest were 153 obtained.geological ages, the depths and the upwelling areas. The prospecting steps provided further 156 guidance to define regions with mining potential, considering that in the area of study was found 157 only a mining horizon producer, located near the top of the Huayacocotla formation having an 158 age of Pleinsbachiano -Lower Jurassic. 159
The mineral deposit found (Figure 1) with the above methodology, was located at the following 160 coordinates; Longitude: -98.700334325 and Latitude: 20.765593 where were observed two main 161 types of mineralization (Figure 2) , which shows the study area found by the indirect method, 162
where the main transgressions that delimit the location of the site were identified. In the upper 163 unit, siltstone is observed, but there is a sudden change in the color of the shale into green tones 164 and with remnants of organic matter, which is indicative again of a continental affinity, and was 165 also observed strata of sandstone and conglomerate with clasts of less than 3 cm and outcrops of So, according the obtained results, it was possible to find two geological events of 220 methodological type that allowed locate this ore deposit, which are due to tectonic environment 221 and principally by the proto Jurassic Transgression. In the first case and according to megascopic 222 study, could be observed rests of an antique Rift Triassic -Jurassic in eastern Mexico op. cit 223 22, and also is fundamental for understanding the mineralization control related in this work. 224
This tectonic background, leads among others the metal dissolution medium that can be saline 225 water and the conduction channels due to the topography, resulting in a lithological change from 226 reductive to oxidant nature 23-25. 227
In the manganese district of Molango, is located the zone containing stratigraphic and structural 228 vestiges that allowed infer an heterochronic stage of proto and neo Jurassic transgression, 229 according 26, 27, and that is associated to a SEDEX mineralization located in Cuba 21, 230 having similar characteristics to the ore deposit found in this work. 231
Furthermore, structurally are observed evidences of a Triassic -Jurassic Rift in the zone of study 232 25 and whose base is of age Grenvillian, showing tectonic features similar to those observed in 233 the North Qaidam Orogen, Western China 28. Likewise, it follows that the origin of base metal 234 mineralization and rare earths, perhaps is related to pluvial sediments associated to hydrothermal 235 activity linked to the Rift that could be the origin of the Gulf of Mexico 25. This is important, 236 because was widely accepted that sedimentary deposits (SEDEX) and other sedimentary strati 237 form deposits occurred in this type of environment 29, 30. 238 239
Characterization of the ore deposit 240
The preliminary characterization of the deposit found, was based on the mineralogical 241 description by Thin Polished sections, XRD, and morphological identification, some specific 242 semi-quantitative analysis using SEM-EDS and X -ray mapping to identify the distribution of 243 elements in samples taken throughout the depth of the blast-hole made from 0 to 9 meters. 244
Finally, was conducted an analysis of whole rock by fire assay (ICP -MS). correspond to a philonian material, which were examined with parallel light (5A) and cross 248 nicols (5B); where from the matrix with angular to sub-angular clasts, was observed a 249 replacement by quartz, possibly albite (Ab) and the quartz (Qz) showed in some fragments, 250 undulating extinction which may be due to the fact that the material could be subjected to stress. 251
In the images, also can be observed sulfur and some fragments of monazite (Moz) imbibed in a 252 quartz matrix and the veins with dark minerals are parallel among them, but also are cut among 253 themselves in the form of a stock-work. 
X Ray Diffraction 282
The XRD results are mainly shown in Figure 7 , where the presence of minerals of high and 283 medium temperature such as monazite, quartz type mogonite, muscovite and albite are observed 284 for mineral taken at 500 cm depth. For high temperature minerals, it was noted the presence of illmenite that could be associated 298 with the rare earths contents. Also, as depth increases, the amount of quartz decreases and is 299 
Scanning Electron Microscopy 309
The characterization performed by scanning electron microscopy in conjunction with EDS and 310 X-Ray mappings analysis allowed us to establish the presence of REE, Pt, Pd, Au and Ag in the 311 most representative particles of the samples analyzed. 312
Figures 9 and 10 show a semi -detailed images of two particles of mineral, which were observed 313 by mapping the overall distribution of the La, Ce, Dy, Cs, Nd, Eu, Gd, S and Fe. In Figure 10 , 314 can be observed that rare earths elements could be trapped during reduction of pyrite by 315 adsorption due to possible production of vacancies in the pyrite botryoidal, and table 1 shows the 316 punctual analysis done by EDS of each site showed in Figure 10 . 317 
Likewise, Figure 11 shows the mappings made in the same particle of Figure 9 , to locate the 329 presence and distribution of Pt, Pd, Au and Ag; which could be due to the formation of faults that 330 generated channels where occurred a reduction process and then these elements flowed until 331 were caught by the shale. The foregoing, together with the results of ICP-MS (whole rock) 332 confirm the presence of these strategic elements in the type of deposit described here, which is 333 the potential basis for considering this preliminary study, to find an economically attractive 334 deposit near to this location or in the same site. 335 336 337 Figure 11 . X-ray mapping of Pt, Pd, Au and Ag contained in a mineral particle (SEM)earth crust described by Clarke 1, which could be observed in Table 2 . According to the 341 obtained results, can be seen that the principal elements detected by ICP -MS have a positive 342 anomalies with respect to the Clarke 1. Tables 3 and 4 show the chemical composition of the 343 sample (whole rock) and can be seen that contents of rare earth elements and minor values of Pt, 344
Pd and Au are above the average contents according to the Clarke, which may represent an 345 economic potential of this ore deposit found using a method of Indirect Mining Exploration, 346 once mineral reserves can be determined. 347 Table 2 . Average distribution of element in the Earth´s crust according to Clarke [1] 
Mining Exploration 358
The method of mining exploration here raised, is focused on prospecting mineralization in 359 sedimentary rocks whose minerals preferably are housed in strata or related to these by 360 stratigraphic relationships of marine transgressions, on rocks of continental origin and thus find 361 and display susceptible traces that could contain mineralization in a given area. Although its 362 application is related here only to sedimentary rocks, also it could indirectly be used to define 363 other lithologies such as in igneous and metamorphic rocks, which may contain mineralization. 364
In addition, it is noteworthy that the sedimentary deposits are widespread and they occur in all 365 geological eras, from the Proterozoic to the present, and at different depths. 366
On the other hand, the secular variations in the abundance of sedimentary deposits, for example 367 in the study area, are presented during the Lower Jurassic, but the abundance of occurrences also 368 could be determined correlating with other mineral deposits of importance already in 369 exploitation. 370
372
In the geochemical analysis of trace elements such as Cr and Th, due their low mobility, these 375 are considered suitable for determining provenance and tectonic setting 31. As seen from the 376 results, there is an enrichment of elements large ion such as Cr=80 ppm and Th=25 ppm; all are 377 higher than the average contents of a Huayacocotla shale barren. 378
On the other hand, the contents (in ppm) of transition trace elements V=89, Co=15.8, Cu=331 379 and Ni=41.5, are low due to that affinity of the deposit could be felsic or acid. 380
Indeed, while the content of Cr and Ni is low, the content of V could be associated to the 381 occurrence of metals such as platinum, palladium and gold. 382
Also this deposit has higher concentration of light rare earths (LREE) than the Clarke 1, 383 because values (in ppm) for heavy rare earths (HREE) are low for Y=32.3 and Ga=21. For this 384 reason, it could be inferred the presence of associated minerals of REE of the monazite-type [Ce, 385
La, Nd, Th, (PO4) and bastnaesite minerals. 386
It is important to note that negative anomaly of HREE for Eu and Hf with respect to Clarke 1, 387 confirms the impoverishment of HREE and reaffirms the felsic affinity of the deposit, and the 388 possibility that its origin is from a Gneissic protolithic, because mineralization has higher 389 concentrations of LREE. In the same way, a negative anomaly of Ta shows a sedimentary 390 affinity of the ore deposit. On the other hand, the negative anomaly of sulfur can be due to the 391 presence of pyrite formed by sulfate reduction in marine environment of lower Jurassic age 32. 
